Different types of international financial integration have different effects on cross-country business cycle co-movement. International business cycle transmission through financial integration occurs through the wealth and balance sheet effects. The balance sheet effect leads to business cycle convergence, but the wealth effect leads to divergence. Using a crosssectional regression, this paper shows that cross-border credit market integration (debt) has a positive effect on co-movement, implying that the balance sheet effect is the main conduit for international transmission through credit markets. However, cross-border capital market integration (equity) has a negative effect, implying that the wealth effect is the main channel for international transmission through capital markets. By distinguishing between wealth and balance sheet effects, this paper resolves many discrepancies between some key empirical and theoretical findings in the open economy macro literature, between different studies in the theoretical literature, and between empirical studies that use a cross-sectional regression and those employing panel data.
Introduction
The last few decades have seen a rapid increase in the degree of international …nancial integration. The stock of cross-country asset holdings as a percent of GDP has more than tripled since the mid-1980's (Lane and Milesi-Ferretti, 2007) . Therefore an interesting question, from both an academic and a policy perspective, is what e¤ect this increased …nancial integration will have on the co-movement of business cycles across countries.
This seemingly simple question has received little attention in the literature. 1 This is partly due to the lack of available data, but it is also due to the lack of a clear intuitive explanation and the con ‡icting conclusions of many theoretical and empirical studies. Using a cross-sectional regression framework, Imbs (2004; 2006) and Kose et al. (2003) …nd that …nancial integration has a positive e¤ect on cyclical co-movement. Kose et al. (2008b) and Kose et al. (2008a) …nd the same results with a dynamic latent factor model. Furthermore, by studying cases of international crisis and contagion, Kaminsky and Reinhart (2000) highlight the importance of international bank lending in the international spread of …nancial crises, and Moto et al. (2007) …nd empirical evidence of a cross-country …nancial accelerator involved in the transmission of business cycles across borders.
The role of cross-border …nancial integration in facilitating the international spread of the 2007-2009 …nancial crisis has been the subject of a number of recent empirical papers. Acharya and Schnabl (2010) show how the crisis was spread internationally through the asset backed commercial paper market, and Cetorelli and Goldberg (2011) show how it spread through the relationship between multinational banks and their local a¢ liates. Imbs (2010) shows how …nancial linkages between countries were directly responsible for the international transmission of what began as a housing bubble and subprime crisis in the United States, but became "the …rst global recession in decades".
However some empirical studies argue the opposite, that …nancial integration has a negative e¤ect on international business cycle co-movement. In a panel data study, KalemliOzcan et al. (2012) …nd that …nancial integration leads to less synchronized business cycles, 2 and Heathcote and Perri (2003; 2004) argue that …nancial integration is responsible for the observed divergence between the U.S. business cycle from that in the rest of the world.
In addition, Kalemli-Ozcan et al. (2011) show that prior to 2007, …nancial integration had a negative e¤ect on international business cycle co-movement, but after 2007, it had a positive e¤ect. This paper shows that the reason for these con ‡icting empirical results is that di¤erent types of …nancial integration have di¤erent e¤ects on cyclical co-movement. Speci…cally this paper shows that capital market integration (equity and FDI) has a negative e¤ect on cyclical correlation, while credit market integration (debt) has a positive e¤ect. In a cross sectional regression similar to that in Imbs (2004; 2006) , we show that when a measure of bilateral …nancial integration is divided into separate measures of bilateral credit market integration and bilateral capital market integration, credit market integration has a positive e¤ect on cyclical co-movement and capital market integration has a negative e¤ect.
The reason that di¤erent types of …nancial integration have di¤erent e¤ects on cyclical co-movement is that there are multiple channels through which international …nancial integration serves as a conduit for international business cycle transmission, and these channels have opposing signs. Speci…cally, when discussing the e¤ect of …nancial integration on international business cycle transmission, two channels are dominant, the wealth e¤ect and the balance sheet e¤ect.
These two opposing channels and their basis in the theoretical literature will be discussed in the next section. However, to summarize, international transmission through the wealth e¤ect is a common feature of the International Real Business Cycle (IRBC) literature, and is described by Backus et al. (1995) as the tendency to "make hay where the sun shines". At the same time, cross border …nancial integration involving credit constrained parties, particularly credit constrained …nancial intermediaries, is referred to as the international …nancial multiplier in Krugman (2008) and is one leg of the "Unholy Trinity of Financial Contagion" in Kaminsky et al. (2003) . 3 Under capital market integration, the wealth e¤ect is the primary channel for the international transmission of business cycles, but under credit market integration, balance sheets, speci…cally the balance sheets of …nancial intermediaries, are the primary conduit through which business cycles are transmitted across borders. This is not to say that the balance sheet e¤ect is not present at all when discussing business cycle transmission through integrated capital markets or that the wealth e¤ect isn't present when discussing transmission through integrated credit markets, but the empirical results from this paper suggest that when discussing transmission through integrated capital markets, the wealth e¤ect is stronger, while the balance sheet e¤ect is stronger when discussing transmission through integrated credit markets.
The rest of this paper is organized as follows. Section 2 reviews the theoretical literature to explain why the wealth e¤ect is the primary conduit for international transmission via capital market integration and should have a negative e¤ect on international business cycle correlation, but at the same time, the theory predicts a positive e¤ect of credit market integration through the balance sheet e¤ect. Section 3 presents the econometric model that we use to test this hypothesis and discusses the data and various econometric issues. In section 4 we provide robust empirical evidence that, in accordance with the theoretical predictions from section 2, bilateral capital market integration leads to business cycle divergence while bilateral credit market integration leads to cyclical convergence. Finally, section 5 concludes.
Wealth versus balance sheet e¤ects
Investment projects in country A are partially …nanced by investors in country B. They can either be …nanced through the capital markets by selling equity shares, or through the credit markets, by taking a loan, most likely from …nancial intermediaries in country B. Thus bilateral capital market integration involves the trade of state contingent securities, while bilateral credit market integration involves the trade in non-state contingent securities.
Country A is hit by a negative productivity shock. This will of course cause country A's output to fall. Depending on the trade ties between countries A and B and on the substitutability of their traded goods, this negative shock in country A may be transmitted to country B through the usual trade channels. However, abstracting from these trade channels and instead focusing exclusively on the …nancial linkages between countries A and B, the response of output in country B to the negative shock in country A can either be positive or negative, depending on which e¤ect dominates, the wealth e¤ect or the balance sheet e¤ect.
The e¤ect of trade in state contingent securities on international business cycle transmission is a prominent feature of the international real business cycle (IRBC) literature. In the workhorse IRBC model in Backus et al. (1992) , agents in each country have access to a full set of state contingent securities (the complete market assumption). Cross-country GDP co-movement in the model is negative, which is contrary to what we see in the data. Baxter and Crucini (1995) modify this assumption of complete markets and instead assume that the only asset traded internationally is a non-contingent bond. They …nd that when the asset market is restricted, cross-country GDP correlation in the model is positive.
Baxter and Crucini (1995) attribute the negative e¤ect of asset trade on cross-country GDP correlation to the wealth e¤ect. Equity market integration between countries A and B is like saying that agents in each country have access to a full set of state contingent securities. 4 If agents in country B have equity claims on investment projects in country A, then a negative technology shock in country A will cause wealth to decline in country B. In terms of the goods market equilibrium with the demand for investment and the supply of savings, following the negative technology shock the demand for investment in country A falls, and the amount of investment spending falls. Abstracting from the usual trade channels, the fall in country B's wealth associated with the negative technology shock in country A will cause an increase in savings in country B. This will cause investment spending in country B to increase. Thus the negative technology shock in country A leads to a decrease in investment in country A and an increase in country B.
If there were no cross-border equity holdings then wealth in country B should remain unchanged following the negative technology shock in country A. So the supply of savings in country B should be una¤ected. Investment in country A will fall, but it should remain constant in country B. Thus business cycles in countries A and B still diverge following the country speci…c shock in the case where there is no cross-border equity ownership, but they do not diverge as much as they would in the case where there is cross-border equity ownership and a shock in one country a¤ects the wealth of agents in the other country.
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This is the usual tendency, observed in IRBC models with complete asset markets, for highly mobile capital to jump from one country to another chasing the highest return. In this example, following the technology shock in country A, investment returns are higher in country B, so highly mobile capital left country A and went to country B, leading to business cycle divergence. In addition to Baxter and Crucini (1995) , the fact that international asset market integration leads to less correlated business cycles is found in IRBC models in Kehoe and Perri (2002), and Heathcote and Perri (2002; 2003; 2004) , and also in a model with sticky prices in Faia (2007) . Imbs (2006) goes so far as to say that the robust positive association between …nancial integration and cross-country co-movement in the data and the robust negative relationship in theory constitutes a puzzle.
While many of these models in the IRBC and new Keynesian tradition …nd that increased bilateral …nancial integration leads to less correlated business cycles, other models both at home and abroad, and the complete markets model in Backus et al. (1992) is simply a limiting case where agents hold fully diversi…ed portfolios of home and foreign securities (given that they cannot diversify their labor income, the complete markets assumption actually means that agents are overweight foreign equities).
5 Throughout this though experiment we abstract from the usual trade channels. In all likelihood, the negative shock in country A will lead to a fall in the demand for country B's exports, and thus a fall in the marginal product of capital and the demand for investment in country B. Thus through the usual trade channels, investment in both countries should fall following the shock in one country. The usual trade channels should lead to positive cross-country GDP correlation, but if we repeat the same thought experiment from this point, the wealth e¤ect implies that the cross-country GDP correlation should be less positive than it would have been without cross-border equity holdings.
incorporating information asymmetry and …nancial frictions …nd the opposite. For this it is necessary to abstract from the conditions of the Miller and Modigliani theorem (Modigliani and Miller, 1958) , and instead assume that balance sheets matter, speci…cally the balance sheets of …nancial intermediaries.
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Returning to the example where investment projects in country A are …nanced by country B. In the previous thought experiment, we considered the role of capital market integration and cross-border equity ownership. Instead assume that investment projects are partially …nanced by lending from banks in country B. Now the same negative technology shock will causes losses and potentially some defaults in country A. Given that banks in country B are holding some of these defaulting loans, the balance sheets of banks in country B will be a¤ected. Banks in country B face an unexpected fall in the value of their assets and their capital. If …nancial frictions exist, either in the form of collateral constraints or interbank borrowing rates that are a function of a bank's capital structure, they will respond by selling assets and paying o¤ some debt in order to reduce their debt-asset ratios. This means that banks in country B will reduce the supply of credit to both foreign and domestic borrowers. This leads to a fall in output in country B. Thus cross border bank lending leads to a positive transmission of the shock in country A. GDP in country A falls because of the negative shock, but because of cross-border lending and the balance sheet e¤ect, banks in country B are forced to reduce the supply of credit to their domestic borrowers, leading to a fall in country B's GDP. This is the chain of events featured in Ueda (2011) and Kollmann et al. (2011) , but it should be noted that the fact that the cross-border …nancing is debt, and is going through banks, is not the important part of this channel. In the thought experiment, the cross-border …nancing was debt and the negative shock in country A led to increased defaults on loans that were held on the balance sheets of banks in country B. The thought experiment would have worked just as well under equity …nancing (see e.g. Dedola and Lombardo (2009) and Devereux and Yetman (2010) ). The important part is the presence of …nancial frictions. After facing losses, the party in country B that is …nancing projects in country A must need 6 A number of papers present models where balance sheets in the intermediaty sector can have macroeconomic e¤ects (see e.g. Holstrom and Tirole (1997) , Stein (1998 ), Chen (2001 ), and von Peter (2009 Motivated by the recent crisis and the central role of the increase in interbank lending spreads (see Taylor and Williams (2009) ), a number of recent papers incorporate …nancial frictions within the intermediary sector in a quantitative business cycle model (see e.g. Aikman and Paustain (2006 ), Gertler and Karadi (2011 ), Gertler and Kiyotaki (2010 , Gilchrist et al. (2009), Curdia and Woodford (2010) , Hirakata et al. (2009 ), Dib (2010 ), and Meh and Moran (2010 ).
van den Heuvel (2009) writes speci…cally of the "bank capital channel" of monetary policy transmission (as opposed to the "bank lending channel") whereby monetary policy leads to changes in a bank's net worth and in the presence of …nancial frictions in the banking sector, this change in net worth a¤ects the supply of lending from the intermediary sector.
to shrink their balance sheet in order to improve their capital position. In a world where balance sheets don't matter, …nanciers in country B would have no motivation to reduce the supply of credit to both foreign and domestic borrowers, but when balance sheets matter, they reduce their lending to domestic borrowers following the foreign shock, leading to the positive cross-country transmission of business cycles.
3 Econometric Methodology, Variables, and Data
Econometric Methodology
To estimate the e¤ect of …nancial integration on international business cycle correlation we will use a simultaneous equation model similar to the one introduced in Imbs (2004) . In this model, …nancial integration, trade integration, industrial specialization, and business cycle correlation all determined endogenously. Thus our simultaneous equations model will consist of four equations:
(1)
Our four endogenous variables are ij , F ij , T ij , and S ij . These measure the bilateral output correlation between country i and country j, bilateral …nancial integration, bilateral trade integration, and bilateral industrial specialization, respectively. The vectors I We can use the simultaneous equations model in (1) to isolate the e¤ects of …nancial integration, trade integration, and industrial specialization on business cycle correlation. If the system is well instrumented, then the coe¢ cients 1 , 2 , and 3 measure the e¤ect of changes in trade, …nance, or specialization on output correlation. 7 Substituting the equations for F , T , and S in the above system into the equation for shows that when running a simple OLS regression of the equation where is the dependent variable, the estimated coe¢ cient on F ,^ 1 , is not simply an estimate of the e¤ect of …nance integration on business cycle co-movement, 1 , but a combination of many of the above coe¢ cients, since F a¤ects both T and S which then a¤ect . Distinct instruments for F , T , and S are needed to isolate these variables and thus isolate their e¤ects on .
The model presented in (1) involves variables that describe aggregate …nancial integration. Earlier we discussed how there is theoretical reason to believe that credit market integration may have di¤erent cyclical e¤ects than capital market integration. The simultaneous equations model can be altered to test this theoretical prediction.
Our variable that measures bilateral …nancial integration, F ij , is the sum of a measure of bilateral credit market integration, C ij , and a measure of bilateral capital market integration, K ij . Our model now has …ve endogenous variables, ij , C ij , K ij , T ij , and S ij . Thus the system of …ve simultaneous equations that can test if credit and capital market integration have di¤erent e¤ects on business cycle correlation is given by the following:
The e¤ects of credit and capital market integration on business cycle correlation are given by 1 and 2 .
Variables and Data

Endogenous Variables
Measures of credit and capital market integration We use four di¤erent measures of …nancial integration. The …rst two are "volume based" measures. These actually measure the volume of …nancial ‡ows between two countries. The last two measures are "e¤ective" measures, which proxy the degree of …nancial integration by looking at the e¤ects of this integration. These include the similarities in interest rates, or the extent of risk sharing.
The …rst measure of bilateral …nancial integration is based on the Coordinated Portfolio Investment Survey (CPIS) conducted by the IMF and featured in Imbs (2006) . This survey includes data on portfolio assets, both debt and equity, issued by residents of country i and owned by residents of country j, c ij and k ij . The proxies for bilateral credit and capital market integration that we use in the disaggregated regression model in (2), C cpis ij and K cpis ij , is simply the total bilateral debt or equity ‡ows normalized by the sum of the two countries' GDPs:
Our second measure of …nancial integration is also volume based. Here we use data on external assets and liabilities for a wide range of countries compiled by Lane and MilesiFerretti (2007) . This dataset divides external asset and liability positions into debt, as well as portfolio equity and FDI. Therefore our proxies for bilateral credit and capital market integration are given by:
where nf a c i is equal to country i's external debt assets minus their external debt liabilities, and nf a k i is equal to the country's external portfolio equity and FDI assets minus their external portfolio equity and FDI liabilities.
This proxy for …nancial integration is introduced in Imbs (2004) , and the reason it is a reasonable proxy for bilateral …nancial integration is as follows. If country i is a net creditor with a large and positive net foreign asset position and country j is a net debtor with a large and negative net foreign asset position, then it is likely that there are …nancial ‡ows from country i to country j. In this case, C nf a ij and K nf a ij will be large. If on the other hand both countries are net creditors and have positive net foreign asset positions then it is less likely that there are …nancial ‡ows between the two, and C nf a ij and K nf a ij is small. Similarly, even if one country is a net creditor and one is a net debtor, but their net foreign asset positions are relatively small then the …nancial ‡ows between the two may be small; C nf a ij and K nf a ij is small to re ‡ect this.
The e¤ective measures of …nancial integration proxy integration by interest rate di¤er-entials and the degree of risk sharing. The …rst e¤ective measure uses the mean absolute deviation of the real rates of return in countries i and j. The measure of credit market integration is the mean absolute deviation of bond returns, C mad ij , and the measure of capital market integration is the mean absolute deviation of stock returns, K mad ij .
where r b it is the real rate of return on bonds in country j in period t, and r s it is the real rate of return on stocks. If country i and country j are integrated …nancially, then arbitrage conditions require that their real rates of return are equal. Thus C mad ij and K mad ij should be small for …nancially integrated economies.
The fourth measure of …nancial integration measures the extent of income and consumption risk sharing in countries i and j. This relies on a measure of risk sharing introduced by Asdrubali et al. (1996) and is the primary measure of …nancial integration in Kalemli-Ozcan et al. (2003) . The measure of income risk sharing is the coe¢ cient 
In the case of no income risk sharing , k i = 0, idiosyncratic ‡uctuations in GDP it translate directly into ‡uctuations in GN P it (up to some aggregate ‡uctuation, k t ; and some idiosyncratic error, " k it ). In the case of perfect income risk sharing, k i = 1, idiosyncratic ‡uc-tuations in GDP it do not carry through into ‡uctuations in GN P it , and GN P it is a constant (again, up to some aggregate, and thus non-diversi…able, ‡uctuation, and some idiosyncratic error). International capital market integration leads to this income risk sharing. Thus if
is high then countries i and j are well integrated in the international capital markets. This makes it likely that the degree of bilateral capital market integration between countries i and j is high.
The same logic can be used to show how C
j is a measure of bilateral credit market integration. Some summary statistics for our four measures of credit market integration and our four measures of capital market integration are listed in table 1. Table 2 lists the unconditional correlation between these measures of credit and capital market integration. Table 2 shows that in almost every case, C and K are highly correlated. Using the CPIS data, the correlation between C cpis and K cpis is over 70%, and it is over 50% and 60% using the net foreign asset data (C nf a and K nf a ) and the mean absolute deviation of asset returns (C mad and K mad ).
This fact highlights an important contribution of this paper. Given that C and K are highly correlated, any attempt to pull apart the e¤ects of credit and capital market integration on cyclical co-movement would require many more degrees of freedom than are available in the previous empirical studies mentioned earlier. The data in this paper is speci…cally chosen to maximize the country coverage, and thus maximize the number of bilateral observations. We use 58 countries in this study, so there are a total of 1653 country pairs. These 58 countries produce 95% of world GDP. The full list of countries can be found in the appendix.
Measures of trade, specialization, and co-movement We use the Trade, Production, and Protection database compiled by the World Bank and described in Nicita and Olarrenga (2006) to construct our measures of trade integration and industrial specialization. This data set contains bilateral trade data, disaggregated into 28 manufacturing sectors corresponding to the 3 digit ISIC level of aggregation. It also contains country level production and tari¤ data with the same level of disaggregation. The data set potentially covers 100 countries over the period 1976 2004, but data availability is a problem for some countries, especially during the …rst half of the sample period. To maximize the number of countries in our sample, we use data for 58 countries from 1991 2004.
Our primary measure of trade integration is developed by Deardor¤ (1998) and used by Clark and van Wincoop (2001) , among others. This measure is independent of the sizes of countries i and j. If the set N contains the 28 industries in the Trade, Production, and Protection data set, then our primary measure of trade intensity is given by:
where X n ij represents the exports in sector n from country i to country j, M n ij represents imports in sector n to country i from country j, and GDP w is world GDP .
To test the robustness of the results we also use the measure of bilateral trade intensity from Frankel and Rose (1998):
With the sectoral value added data in the Trade, Production, and Protection database, we can construct a measure of bilateral industrial specialization. This measure,used in Clark and van Wincoop (2001) and Imbs (2004; 2006) , is de…ned as follows:
where V A n i represents the value added in sector n in country i. Finally, our measure of bilateral business cycle correlation, ij , is the correlation of GDP ‡uctuations between countries i and j. Since GDP is non-stationary, we need to detrend the data before …nding correlations. Our primary detrending method is the Hodrick-Prescott …lter, but for robustness we repeat the estimation using log di¤erences and linear detrending.
Exogenous Variables
Instruments for …nancial integration The vector I F ij contains the exogenous variables that describe bilateral …nancial integration. This vector contains nine elements. The …rst three are suggested by Portes and Rey (2005) . They …nd that the gravity variables that are commonly used to describe bilateral trade integration are also useful in explaining bilateral …nancial integration. Therefore the …rst three elements of I F ij are the physical distance between the capital of i and the capital of j, a dummy variable equal to one if countries i and j share the same language, and a dummy variable equal to one if countries i and j share a border. The next six elements of I F ij are from the Law and Finance literature, and are indices that describe the rule of law in a country, the strength of creditor rights, and the strength of shareholder rights. These indices were developed by La Porta et al. (1998) , and this original paper supplies the data for most of the countries in this study. However we also referred to Pistor et al. (2000) for similar indices for the Eastern European Transition Economies and Allen et al. (2005) for China.
There are two elements in I F ij that account for the strength of the rule of law in countries i and j. The …rst is the sum of the La Porta index of the rule of law in country i and the index measuring the rule of law in country j. This is meant to capture the overall strength of the rule of law in the two countries. The overall strength of the rule of law in the two countries should have a positive e¤ect on bilateral …nancial integration. The second element in I F ij representing the rule of law is the di¤erence between the La Porta index in country i and the index in country j. This is to capture whether or not there is a large di¤erence between the strength of the rule of law in country i and that in country j. A large di¤erence in legal enforcement between two countries could have a negative e¤ect on the …nancial integration between them.
In addition to the country-speci…c measure of the rule of law, La Porta et al. (1998) introduces indices of the strength of creditor rights and shareholder rights. The index of the strength of creditor rights measures the legal protections that creditors have in the case of bankruptcy. These are issues like does the reorganization procedure impose an automatic stay on assets (in the UK and Germany, there is no automatic stay, in the U.S. chapter 11 bankruptcy protection imposes a stay on the assets, temporarily shielding them from secured creditors), are secured creditors paid …rst in the case of bankruptcy (in the U.S. they are, in France they are not), or can creditors force liquidation as opposed to reorganization (in the UK and Germany, creditors can force liquidation, in the U.S. they cannot).
The La Porta et al. (1998) index of shareholder rights describes the legal protections for shareholders. Basically, the index measures how easy is it for the owners of a company's shares to replace the management and the board of directors. This index considers how closely the shareholder laws conform to the principle of one share-one vote (most countries have special provisions like high-voting founder's shares, however corporate law in Japan does conform to the one-share-one-vote-principle), is voting by proxy allowed (in the U.S. and the UK proxy voting is allowed, in Japan and Germany it isn't), or are there protections for minority shareholders against oppression by directors (in the U.S., minority shareholders can challenge a the board's decision in count, the derivative suit).
In a companion paper, La Porta et al. (1997) show that these measures of creditor rights, shareholder rights, and the rule of law have a signi…cant e¤ect on the size of a country's …nancial markets. Speci…cally, the index of creditor rights has a signi…cant e¤ect on the size of a country's credit markets, and the index of shareholder rights has a signi…cant e¤ect on the size of a country's equity markets.
Two elements in I F ij representing the strength of creditor rights are constructed from the La Porta indices of creditor rights. The …rst bilateral index of the strength of creditor rights in countries i and j is the sum of the creditor rights index in country i and the same index in country j, the second bilateral index is the di¤erence between these two. In the same way, the La Porta indices of shareholder rights are used to construct can be used to construct two elements in I F ij representing the strength of shareholder rights. A list of the elements of the instrument vector I F ij is found in the appendix section A.1. As discussed in section A.1, for robustness we will estimate the same models where only the sum of the La Porta indices are included as instruments, or alternatively, only the di¤er-ence in the La Porta indices are included as instruments. The results in the paper, namely the fact that credit market integration has a positive e¤ect on business cycle correlation while capital market integration has a negative e¤ect, do not change under the di¤erent instrument lists.
In (2) we divide the measure of …nancial integration, F , into its capital and credit components, K and C. This means that the vector of exogenous variables, I Figure 1 plots the La Porta index of shareholder rights along the horizontal axis and the index of creditor rights along the vertical axis for the 58 countries in the sample (there is some overlap, hence there are only 26 markers). The countries in the G-7 and the BRICs have been labeled, as well as two outliers, Belgium and Venezuela. The scatter plot shows there is considerable heterogeneity across countries in the strength of their creditor rights and the strength of their creditor rights. Some countries, like the UK and India, receive high marks for their legal protections for both creditors and shareholders. Some other countries, like the U.S. and Canada, do very well in shareholder rights but are rather weak in creditor rights. At the other extreme, countries like Germany, and to an extent, Italy, do well in the strength of their creditor rights but fare poorly in the strength of their shareholder rights.
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Instruments for trade integration and industrial specialization The vector I T ij contains exogenous variables that describe bilateral trade integration. This vector contains six variables, all from the gravity literature. The …rst …ve elements in I T ij are the physical distance between the capital of i and the capital of j, a dummy variable equal to one if countries i and j share the same language, a dummy variable equal to one if countries i and j share a border, the number of countries in the pair that are islands, and the number of countries in the pair that are landlocked. The sixth element in I T ij is a sum of tari¤ rates in countries i and j. The Trade, Production, and Protection database contains information on country and sector speci…c tari¤ rates. t n i is the average tari¤ applied to imports from sector n into country i. The sixth element of I T ij is simply the sum of these tari¤ rates across countries i and j and across sectors in N , t ij = P n2N t n i + t n j . The vector I S ij contains three exogenous variables that describe bilateral industrial spe- 8 The fact that India fares exceptionally well in both shareholder and creditor rights and Russia fares exceptionally well in shareholder rights might seem to contradict some anecdotal evidence. However, these indices simply measure the strength of the laws on the books. They do not measure the actual implementation of those laws, for instance through the e¢ ciency of the legal system, the culture of corruption, or the risk of expropriation. The extent to which the laws on the books are actually implemented is taken up by the index of the rule of law, which is also included in the instrument set, but is common to both credit and capital market integration.
cialization. The …rst two of these describe per capita income in countries i and j. Imbs and Wacziarg (2003) show that sectoral diversi…cation is closely related to per capita income. At low levels of income, countries are specialized, and as income increases they diversify. They also …nd that the relationship between income and diversi…cation is non-monotonic. At high levels of income, as income increases, countries again specialize. For this reason, in his list of exogenous variables that in ‡uence specialization, Imbs (2004) includes the sum of per capita GDP across i and j to account for the fact that as income increases countries diversify, and he also includes the di¤erence in per capita GDP across i and j to account for the non-monotonic relationship between income and diversi…cation.
To these two variables we add a measure of comparative advantage. The revealed comparative advantage of country i for production in sector n is de…ned by Balassa (1965) as:
where X n i are aggregate exports by country i in sector n. Our third term in I S ij is then de…ned as follows:
Results
The results from the regression models in (1) and (2) are presented in table 5. This table only presents the results from the regression where bilateral GDP correlation is the dependent variable. The results from the The full set of results from all four or …ve equations in the system are presented in table 10 in the appendix. The table contains the results from each of our four proxies of …nancial integration. The table also reports both the OLS and GMM estimation results. However, as discussed earlier, GMM estimation is necessary to isolate the e¤ect of …nancial integration, trade integration, or industrial specialization on business cycle co-movement, so we will only discuss the GMM results.
In accordance with other empirical studies, the results show that regardless of the proxy for …nancial integration, trade integration has a positive e¤ect on cyclical correlation and industrial specialization has a negative e¤ect.
The table shows that the e¤ect of aggregate …nancial integration on cyclical correlation is not robust to di¤erent proxies of …nancial integration. The e¤ect of …nance on co-movement is either positive or insigni…cant depending on our particular proxy for aggregate …nancial integration. In the appendix where we present the same results but under di¤erent combinations of instrumental variables, the e¤ect of …nancial integration on co-movement is negative under some speci…cations.
However, when aggregate …nancial integration is divided into credit and capital market integration, credit market integration has a positive e¤ect on cyclical correlation and capital market integration has a negative e¤ect. This result is robust across the four measures of …nancial integration.
9
The volume-based measures of …nancial integration, CP IS and N F A, both measure (or in the case of N F A are a proxy for) the volume of …nancial ‡ows between two countries. The results from the regression under these two proxies for …nancial integration are easiest to interpret. The GMM results show that doubling the degree of credit market integration between two countries will cause their bilateral GDP correlation to increase by between 6 and 12 percentage points. Similarly, doubling the degree of capital market integration between two countries will cause their bilateral GDP correlation to fall by between 7 and 14 percentage points.
10
The results in table 5 also …nd that doubling the volume of trade between two countries leads to about a 7 percentage point increase in bilateral GDP correlation.
11 Thus doubling the degree of credit market integration between two countries has about the same e¤ect on bilateral GDP correlation as doubling the level of trade integration, and doubling the level of capital market integration has about the same e¤ect on bilateral correlation as halving the level of trade integration. Partial residual plots from the main regression speci…cation (using the CP IS measure of …nancial integration) are displayed in …gures 2 and 3. Speci…cally, …gure 2 plots the partial residuals from the GMM estimation of the regression equation where bilateral correlation is the dependent variable against ln (C), and …gure 3 plots the partial residuals from the same regression against ln (K).
12 Of course, credit market integration has a positive e¤ect on the partial residual that excludes C and capital market integration has a negative e¤ect on the partial residual that excludes K, but from the partial residual plots it is clear that the results are not driven by a small group of outliers.
Panel data vs. Cross sectional regression
Imbs (2004; 2006) uses a cross-sectional regression to show that …nancial integration has a positive e¤ect on co-movement, as do many other papers that measure the e¤ect of trade on co-movement. However, Kalemli-Ozcan et al. (2012) argue that these cross-sectional regressions su¤er from omitted-variable bias. A simpli…ed version of their argument goes as follows:
Suppose that bilateral business cycle synchronization between countries i and j at time t, ijt , depends on bilateral …nancial integration, F ijt , as well as a non-time-varying vector of variables X ij . This vector captures factors like culture, geography, etc. that may not be observable, or even quanti…able, but a¤ect business cycle synchronization. Therefore business cycle synchronization between countries i and j at time t is given by:
where 1 is the e¤ect of bilateral …nancial integration on bilateral business cycle co-movement. The cross-sectional regression used in this paper and many like it would estimate the system of equations in (1). Instead of a time-speci…c measures of bilateral business cycle synchronization and …nancial integration, ijt and F ijt , we consider the average level of synchronization or integration over our entire sample, ij and F ij , and estimate the following with either OLS or GMM:
Kalemli-Ozcan et al. (2012) argue that if F ij is positively correlated with X ij , then the omission of X ij from the regression puts an upward bias on the estimate of 1 where^ 1 ! a where a > 1 . Kalemli-Ozcan et al. (2012) argue that since many of the terms in X ij cannot 12 The variable along the vertical axis in …gure 2 is ij ^ o ^ 2 K ij ^ 3 T ij ^ 4 S ij for all county pairs ij and the variable along the vertical axis in …gure 3 is ij ^ o ^ 1 C ij ^ 3 T ij ^ 4 S ij for all county pairs ij.
13 Of course bilateral trade integration and industrial specialization are included in this regression as well. For clarity I am leaving them out of this example. be observed, the cross-sectional regression approach is inappropriate, and instead we have to use the time varying measures of synchronization and integration. If we take …rst di¤erences of the equation for ijt in (4) then we can estimate the following:
Here the regression of ijt ijt 1 on F ijt F ijt 1 would not su¤er from omitted variable bias and the estimate^ 1 will be consistent. Kalemli-Ozcan et al. (2012) estimate these regressions and …nd that when using the cross-sectional regression framework, the estimatê 1 is positive, but when using …rst di¤erences in a panel data framework,^ 1 is negative. They argue that these results are fully consistent with the fact that the cross-sectional regression su¤ers from omitted variable bias.
However there is another way to interpret the fact that^ 1 is positive in a cross-sectional regression but negative in a …rst-di¤erences regression that does not imply that crosssectional regressions su¤er from omitted variable bias. Rewrite both the cross-sectional regression model and the …rst di¤erences model in (5) and (6) replacing aggregate …nancial integration F , with the sum of capital market integration and credit market integration, and allow for the fact that the two measures may have di¤erent e¤ects on co-movement:
From the cross-sectional regression we can see that^ 1 C ij +^ 2 K ij =^ 1 F ij . If^ 1 > 0, then the estimate^ 1 in the cross-sectional regression is positive if
. Thus if credit market integration has a positive e¤ect on co-movement and credit market integration is a large enough component of aggregate …nancial integration, F ij , then the cross-sectional regression of ij on F ij should yield a positive coe¢ cient. Similarly, from the panel data regression^ 1 C ijt +^ 2 K ijt =^ 1 F ijt , where indicates …rst di¤erences. If^ 1 > 0, then the estimate^ 1 in the …rst-di¤erences regression is negative if
. There are a few ways to interpret this, but suppose that C ijt and K ijt are both positive, then if^ 1 > 0, the estimate of^ 1 will be negative if^ 2 < 0 and K ijt is su¢ ciently bigger than C ijt . Thus the panel data regression using aggregate …nancial integration as the independent variable will pick up the e¤ect of the faster growing component of …nancial integration. Kalemli-Ozcan et al. (2012) …nd that the cross-sectional regression yields a positive estimate of^ 1 while the panel data regression yields a negative coe¢ cient, and they interpret this as evidence that the cross-sectional regression su¤ers from omitted variable bias. An equally plausible explanation would be that credit market integration has a positive e¤ect on comovement, capital market integration has a negative e¤ect, credit market integration is the larger component of aggregate …nancial integration, but capital market integration is the faster growing component. Table 8 presents data on the average stock of international capital and credit market assets and liabilities for each country in the sample over the period 1991-2004, and table 9 presents data on the change in the stock of international capital and credit market assets and liabilities for each country in the sample between 1991 and 2004. The data is taken from the Lane and Milesi-Ferretti (2007) dataset of external capital and credit market assets and liabilities. Table 8 shows that for nearly every country in the sample, the stock of external credit market assets and liabilities is greater than the stock of capital market assets and liabilities. An unweighted average of the 58 countries in the sample show that over the 1991-2004 period, the sum of credit market assets and liabilities was approximately 125% of GDP. The sum of capital market assets and liabilities over this same period was 66% of GDP. Thus in terms of the notation introduced earlier in this section,
2 and even if credit market integration has a positive e¤ect on co-movement and capital market integration has a negation e¤ect, a cross-sectional regression of co-movement on aggregate …nancial integration should yield a positive coe¢ cient if
. The regression results in table 5 show that^ 2 ^ 1 . Since the majority of aggregate …nancial integration is actually credit market integration, which has a positive e¤ect on co-movement, then we should observe that in the cross-section, aggregate …nancial integration has a positive e¤ect on bilateral GDP co-movement.
But at the same time, table 9 shows that capital market integration is the faster growing component of aggregate …nancial integration. The table shows that for nearly every one of the 58 countries in the sample, the sum of capital market assets and liabilities grew faster than the sum of credit market assets and liabilities from 1991 to 2004. The unweighted average of the countries in the sample shows that over this period, external capital market assets and liabilities grew by 283%, while external credit market assets and liabilities grew by 188%. In terms of the notation introduced earlier in this section, C ijt K ijt 0:66. If credit market integration has a positive e¤ect on co-movement but capital market integration has a negative e¤ect, then in a …rst-di¤erences regression we should observe that aggregate …nancial integration has a negative e¤ect on co-movement if
. As discussed earlier, the right-hand side of this inequality is about equal to 1. Since capital market integration, which has a negative e¤ect on co-movement, is the faster growing component of aggregate …nancial integration, in a …rst di¤erences regression we should observe that aggregate …nancial integration has a negative e¤ect on co-movement.
Additional tests
This result, that bilateral credit market integration has a positive e¤ect on bilateral correlation and capital market integration has a negative e¤ect is robust to our di¤erent measures of trade integration and di¤erent ways of detrending GDP to calculate the bilateral correlation. Tables 11 and 12 in the appendix present the results from the estimating the same system of equations, using the alternate measure of trade integration, T 2 , or calculating GDP correlation using log-di¤erences or linear detrending. The results do not change.
This result is also robust to di¤erent ways to instrument for the level of credit and capital market integration. The previous section describes how in the benchmark estimation of the model, there are two unique instruments for credit market integration and two unique instruments for capital market integration. The unique instruments for the level of credit market integration are the sum of the La Porta et al. (1998) index of creditor rights in country i and the index of creditor rights in country j, as well as the di¤erence between the La Porta index of creditor rights in country i and the index of creditor rights in country j. The two unique instruments for capital market integration are instead constructed with the La Porta et al. indices of shareholder rights.
To test the sensitivity of the results with respect to the choice of instruments for credit and capital market integration, we again estimate the same model where there is only one unique instrument for credit market integration and one unique instrument for capital market integration, the sum of the La Porta indices in each country. Alternatively we estimate the model where there is only one unique instrument, the di¤erence between the La Porta indices in each country. This robustness check is described in more detail in section A.1 of the appendix and the estimation results can be found in tables 6 and 7. The result that credit market integration has a positive e¤ect on cyclical correlation and capital market integration has a negative e¤ect continues to hold when under these di¤erent combinations of instruments for credit and capital market integration.
Tables 6 and 7 present the results from the regression where bilateral business cycle correlation is the dependent variable. The full set of results from the estimation of all four or …ve equations can be found in tables 13-18 in the appendix.
Conclusion
This paper explains why di¤erent types of …nancial integration seem to have had di¤erent e¤ects on cross-country business cycle co-movement. Years of international …nancial integration in the form of equity market integration and cross-border FDI ‡ows seem to have resulted in less co-movement and a divergence between the U.S. business cycle and that in the rest of the world (Heathcote and Perri, 2003) , but this divergence trend reversed sharply in the Fall of 2008. A housing bubble and a subprime crisis in the United States and a handful of other countries quickly spread around the world as banks in countries without a housing bubble still found themselves exposed to declining house prices and defaults in the United States.
To explain this apparent contradiction, this paper shows how international …nancial integration that involves trade in equity and ownership shares leads to less international business cycle co-movement, but …nancial integration that involves trade in debt leads to greater cyclical co-movement. The negative e¤ect of capital market integration is a common feature of many international real business cycle models and comes from the wealth e¤ect. The positive e¤ect of credit market integration is due to balance sheet e¤ects.
Relatively little attention has been paid to the e¤ect of …nancial integration on international business cycle co-movement (relative to the amount of attention paid to the e¤ect of trade on co-movement). This is partly because the data is better for trade ‡ows than for …nancial ‡ows, but partly because there seemed to be little consistency in the results. Speci…cally there was a discrepancy between many papers in the empirical half of the open economy macro literature that found international …nancial integration has a positive e¤ect on international business cycle co-movement and papers from the theoretical half of the literature that found the opposite. Theoretical models that did not feature …nancial frictions found that …nancial integration has a negative e¤ect on co-movement, while theoretical models with …nancial frictions found the opposite. And empirical papers that used a crosssectional regression found that …nancial integration has a positive e¤ect on co-movement, while those that use panel data …nd the opposite.
This paper shows that when we think of …nancial integration not as one homogenous set of …nancial ‡ows, but rather as a heterogenous set, some where wealth e¤ects dominate and some where balance sheet e¤ects dominate, these seemingly inexplicable results can be explained. 
A Appendix
A.1 Instrument lists
The …ve independent variables in the regression in (1) or (2) The GDP, bilateral trade, and industrial specialization data is available for all countries. The …nancial data needed to construct the N F A and RS measures of …nancial integration are also available for all 58 countries, meaning that in the cross-sectional regression using the N F A or RS measures of …nancial integration, there are 1653 bilateral observations. The CPIS data is only available for 47 countries in the sample, which means that in the cross-sectional regression using the CP IS measure of …nancial integration, there are 1081 observations. The 11 countries missing are Nigeria; China; Ecuador; Kenya; Sri Lanka; Latvia; Peru; Belgium-Luxembourg; Jordan; Slovenia; Taiwan
A.2 Countries in the estimations
The data used to construct the M AD index of …nancial integration is only available for 46 countries in the sample, which means that in the cross-sectional regression, there are 1035 observations. The 12 countries missing are Nigeria; Czech Republic; Ecuador; Kenya; Sri Lanka; Latvia; Peru; Jordan; Poland; Romania; Slovakia; Uruguay 
